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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYNBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAIIPABICHHOCTH M MNPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4y, YMEHHME BBIIBUIAaTb M OINpPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpamMmmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCHEIIHOT0 NMPO(eCcCUOHAIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KAK YaCTH MUPOBOW KYJIBTYPBI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MTOHATUMHOTO aImapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI pEIIeHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (pOpMUpOBaHUE MOHHMAHUS POJM AKCUOMATHUKH IPHU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00yYaronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX >KM3HEHHBIX CUTYyalUsX U NPHU U3YyYEHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JUHUSAMU y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 10 Togam oOydenus. Coaepkanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamanich HEOAHOKPAaTHO. TO TMO3BOJSET OPraHuW30BaTh  OBJIAJICHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE TEOMETPUH KaK COCTaBIISIONICH yueOHoro rpeameTa «MareMaTuka;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 yaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, apAJLIEIBHOCTD TPEX NPIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuyieNbHOW MPOEKUHUH. YTJbl C COHANMPABIECHHBIMU CTOPOHAMM, YTroJI
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

IleprieHIUKYJISIPHOCTD NPSIMOM U IIJIOCKOCTU: IEPIIEHIAUKYIISPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B IpOCTPAHCTBE: YroJl MEXAY NMPSMOW M INIOCKOCTBIO, JIBYTPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTU NPSIMOM IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MNPU3M, CHUMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPa3IOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IIJIOCKOCTh K cdepe. M3o0paxkenue ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHIPA, TUPaMUIbl U KoHyca. O0BEM mIapa M MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 111apa, METObI TOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUs. [IpsiMmoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUM. Buabl JBMXEHUN: TapauieNbHBIA TEPEHOC,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHA,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TMPUMEHATH MaTeMaTUYeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKOW HAMpPaBJIC€HHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha MPUMEHEHHE MATEMATUYECKUX 3HAHUU IS pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TMOHUMAHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIISITH TMPOEKTHYIO M HCCIIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITUM, OTHOIICHUN MEXIy TMOHIATUSAIMHU, (HOPMYIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeNIaTh BBIBOABI C HCIMOJIb30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJCHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BbEKTa, SIBICHUS, MPoIIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUISI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJLTIOCTPUPOBATH IpapruecKy;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOIIEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXKACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILAEMBIX JIEMCTBUI M MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaMJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHAUBUIYAIBbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHX JTIOICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOET0O BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSI U3 HUX NPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIAY MPSMBIMH B TPOCTPAHCTBE, MEXIY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBAHMS  JUIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHUSI MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHUSl B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d Ha JOKa3aTEIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKHX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHITh U3Y4YCHHbIC MOHSATUS B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
MOHATUH M TeopeM, ammapara ajreOpbl, peliarb MpPakTUYECKHe 3a/ayd,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJIHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C MMJIUHAPUYECKOM,
KOHHUYECKOW U CcepuyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYCHHSI TEJ BPALCHHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBA3aHHBIMH C KOMOHMHALIMSMHU TeEN
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TE;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUsT MHOTOTPAaHHUKOB M TeJl BpaIlEHUS MPU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYIISIPHO OCH), CEUEHHs KOHYca (TapajuiesibHbIe
OCHOBAHMIO M MPOXOSALIUE YepPE3 BEPILUHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh T€OMETPUYECKHE (PAKThl IJSl PELICHUS CTEPEOMETPUUYECKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

NPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUUMH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypcesbl
bubmmoreka [JOK
1 BBenenue B ctepeoMeTpuio 23 1 https://m.edsoo.ru/7f415e2e
B3auMHOE PacronoKeHue pIMbIX B Bubmrorexa [IOK
2 6 1 https://m.edsoo.ru/7f415e2e
MIPOCTPAHCTBE
[TapanensHOCTh MPSAMBIX M IIOCKOCTEH B Bu6muorexa [IOK
3 8 https://m.edsoo.ru/7f415e2e
MPOCTPAHCTBE
butmmoreka [IOK
[eprieHAUKYIAPHOCTD MPSAMBIX U
4 ) 25 https://m.edsoo.ru/7f415e2e
TUIOCKOCTEH B MMPOCTPAHCTBE
butmmoreka [IOK
5) VYTIIBl ¥ paccTOSHUA 16 1 https://m.edsoo.ru/7f415e2e
bub6mmoreka [IOK
6 MHororpannuku 7 1 https://m.eds00.ru/7f415e2e
bub6mmoreka [IOK
7 BekTopsl B mpocTpaHCcTBe 12 https://m.edsoo.ru/7f415e2e
[ToBTOpEeHHE, 060OIIEHNE U CHCTEMAaTH3aIUs brbmmorexa [IOK
8 5 2 https://m.edsoo.ru/7f415e2e

3HAHUH
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OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
11 KJIACC
Kosim4ecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3/ie/10B H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (mudpp )
IpPOrpaMMbI Bcero 00pa3zoBaTeJbHbIE
padoThI padoThI
pecypebl
bubmuoreka LIOK
1 AHaTUTHYECKAs TCOMETPHUS 15 1 https://m.edsoo.ru/7f415e2e
IToBTOpEHHe, 00001IeHNE 1 Bubmiorexa LIOK
2 . 15 1 https://m.edsoo.ru/7f415e2e
cucreMarunl3anus 3HaHUNU
Bu6nmoreka IJOK
3 O6bEM MHOTOTpaHHHKA 17 1 https://m.edsoo.ru/7f415e2e
bubmunoreka IIOK
4 Tena BpareHust 24 1 https://m.edsoo.ru/7f415e2e
[nomany HoBEPXHOCTH U 0OBEMBI Brbmiorexa [IOK
S 9 1 https://m.edsoo.ru/7f415e2e
KPYTJIBIX TEI
bubmoreka IIOK
6 JIBHKEHUS 5 1 https://m.edsoo.ru/7f415e2e
[ToBTOpeHue, 0600IIEeHNE 1 Bubmiorexa LIOK
7 . 17 2 https://m.edsoo.ru/7f415e2e
CHCTeMaTU3aLusl 3HAHHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ Tema ypoka Kontpoabsubie IIpakTuueckue Aara mupposkie
Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OcHoBHbIE NpaBuiia U300pakeHUs Ha bubnuorexa [IOK
1 PUCYHKE IIJIOCKOCTH, ITAPaJUIEIbHBIX 1 https://m.edsoo.ru/7f415e2e
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
[TonsiTHst cTEpEOMETPUN: TOUKA, bubmmoreka [IOK
psiMasi, I0CKOCTh, IIPOCTPAHCTBO. https://m.edsoo.ru/7f415e2e
5 OcHoBHbIE NpaBUiIa U300paKEHUS HA 1
PUCYHKE IIJIOCKOCTH, ITAPaJUIEIbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka
IToHsATHSA: IEepeceKaromecs Bu6nuoreka IJOK
3 IUIOCKOCTH, TTEPECEKAIOIIHECS TIpsiMast 1 https://m.edsoo.ru/7f415e2e
1 IJIOCKOCTb; MOJIYIIPOCTPAHCTBO
IToHsATHSA: IEepeceKaromecs Bu6nuoreka IJOK
4 IJIOCKOCTH, MIEPECEKAFOIIHECS psiMas 1 https://m.edsoo.ru/7f415e2e
U IJIOCKOCTB; MOJYIIPOCTPAHCTBO
MHororpanHuKH, H300pakeHHe bubanorexa [JOK
5 HPOCTEHIINX TPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/7f415e2e
buryp, HECyIECTBYIOIUX 00HEKTOB
MHororpanHuKH, H300pakeHHe Brbmmorexa LIOK
6 1 https://m.edsoo.ru/7f415e2e

IIPOCTEUIINX IPOCTPAHCTBEHHBIX
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¢buryp, HeCcymecTBYIOIMNUX 00BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE

bu6nmoreka IJOK

7 CIIECTBHS H3 HUX https://m.edsoo.ru/7f415e2e
AKCHOMBI CTEPEOMETPHH U IIEPBLIE Brbmorexa LIOK
8 CIENCTRHS U3 HUX https://m.edsoo.ru/7f415e2e
AKCHOMBI CTEpEOMETPUM U TIEPBHIC bubmmorexa [IOK
cienctBus u3 HuX. CriocoObl 3a1aHus https://m.edsoo.ru/7f415e2e
9 MPSIMBIX U IIJIOCKOCTEHN B
npoctpanctBe. O603HAUEHUS TPIMBIX
U IJIOCKOCTEN
N3o00paxeHne ced4eHnii MupamMuibl, bubnuorexa [IOK
Ky6a U IPU3MBI, KOTOPBIE IPOXOIAT https://m.edsoo.ru/7f415e2e
yepe3 ux péopa. M3obpaxenue
10 nepeceyeHus MOTyYeHHBIX
mockocren. PackpammuBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[IBETaMHU
N300paxeHne ce4eHni MMpamMu/Ibl, Bu6nuoreka IJOK
Ky0a ¥ MPU3MbI, KOTOPbIE TIPOXOJIST https://m.edsoo.ru/7f415e2e
yepe3 ux péopa. M3obpaxenue
11 IIEPECEUECHUS TIOJTYYECHHBIX
mockocrel. PackpammBanue
MOCTPOEHHBIX CEUYEHUN Pa3HBIMU
LBETAMHU
N3o06paxeHne cedeHnit mupamMuibl,
Ky0a ¥ TIPU3MBbI, KOTOPBIE TPOXOIAT bubmorexa LIOK
12 https://m.edsoo.ru/7f415e2e

yepe3 ux péopa. M3obpaxenue
NEPECCUCHU MOJTYICHHBIX
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mockocrel. PackpaimmyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

N306pakenue ceueHnii nupamMuipl,
Ky0a ¥ MPU3Mbl, KOTOPBIE TIPOXOJSAT
yepes ux péopa. Mzobpaxenue

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

13 MePECEUCHHS TIOJTYICHHBIX
I10cKocTel. PackpammBanue
HOCTPOCHHBIX CEYCHUN Pa3HbIMU
[[BETaMHU
CeueHU S '
MeTtog cneioB AJist TOCTPOCHUS Bu6nmoreka IJOK
15 ceuyenwuii. CBOMCTBA TepeceyeH i https://m.edsoo.ru/7f415e2e
HPSMBIX U IJIOCKOCTEN
Meroz cienoB A MOCTPOEHUS bubnnorexa [JOK
16 ceuenuii. CBoiicTBa nepeceyeHuit https://m.edsoo.ru/7f415e2e
IPSIMBIX U IIJIOCKOCTEN
[TocTpoenue ceuennii B mupaMue, bubmuorexa [JOK
17 KyOe 1o TpéM TouKam Ha pedpax. https://m.edsoo.ru/7f415e2e
Co3ztaHue BBIHOCHBIX YEPTEKEN U
3alKch AroB NOCTPOEHUS
[TocTpoenue ceuennii B mupaMue, bubmuorexa [JOK
18 KyOe 1o TpéM Toukam Ha péOpax. https://m.edsoo.ru/7f415e2e
Co3nanne BEIHOCHBIX YEPTEXKEN U
3aMKch AroB NOCTPOEHUS
[TocTpoeHue ceyeHnit B UpaMU/Ie, Brbmiorexa LIOK
19 https://m.edso0.ru/7f415e2e

KyOe 1o TpéM ToukaM Ha pEOpax.
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Coztanue BBIHOCHBIX UepTexel U
3aIKCh IIAroB MOCTPOCHHUS

[TocTpoenue ceuenuii B nupaMue,
KyOe 1o Tpém ToukaM Ha pEOpax.

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

20 .
Coztanue BIHOCHBIX UepTexel U
3aMMch AroB NOCTPOEHUS
[ToBTOpenue mianumerpun: Teopema bubmuoteka [JOK
21 0 MPONOPIIMOHATLHBIX OTPE3KaX. https://m.edsoo.ru/7f415e2e
[TomoOue TpeyrobHUKOB
IToBrOpenue manumerpun: Teopema bubnuorexa LIOK
Memnenas. PacueTsl B ceueHHAX Ha https://m.edsoo.ru/7f415e2e
22 BBIHOCHBIX YepTexax. Mcropus
Pa3BUTHSI ITITAHUMETPUU U
CTEpEOMETPUN
23 KonrposnbHast pabora "AKCHOMBI ]h;tI:@I.HOTeKa LHOK
crepeomerpu. Ceuerus” ps://m.edsoo.ru/7f415e2e
B3anMHOE pacniosiokeHUe NpsIMbIX B bubmuorexa [JOK
npoctpancTBe. CKpermBaronecs https://m.edsoo.ru/7f415e2e
24 npsimele. [Ipu3naku
CKPEIIHBAIOIINXCS TPSIMBbIX.
[TapanenpHble MpsIMBIE B
IIPOCTPAHCTBE
Teopema o CylIeCTBOBAHUU U bubmuorexa [JOK
€IMHCTBEHHOCTH TIPSIMOM https://m.edsoo.ru/7f415e2e
o5 napasuleIbHON JaHHOW MPSMOM,

MPOXOIALLEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeKAIEH Ha
JTaHHOM npsimoit. Jlemma o
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MNEPCCCUCHUH MMapaJlJICIbHBIX ITPAMBIX
IIJIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayIeabHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS IPAMBIX

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

27

[NapamiensHOE TPOEKTUPOBAHHUE.
OcHOBHbIE CBOMCTBA NapaJLJICILHOTO
npoeKTHpoBaHus. M3o0paxenne
pa3HbIX GUryp B mapaienbHOMI
HPOCKIUH

bu6nmoreka IJOK
https://m.edsoo.ru/7f415e2e

28

29

30

31

I{enTpasnbHas Mpoekusa. Yroi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOJI
MEXIY MPSMBIMU

3agauun Ha J0Ka3aTeNbCTBO U
UCCIJIEJOBAHNE, CBA3aHHBIE C
PacIroI0KEHUEM NIPSMBIX B
IIPOCTPAHCTBE

[TonsiTHSI: MapaJIIENbHOCTD NPSIMOM U
IUIOCKOCTH B npocTpaHcTse. [Ipu3Hak
NapaJuIeIbHOCTH MIPSIMOU U
iockocTH. CBolicTBa
MapaJUIEIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTrpuueckue 3agaun Ha
BBIUNCJIEHHUE U JOKA3aTENIbCTBO,
CBSI3aHHBIE C N1APAUIEIBHOCTBIO
NPSIMBIX U IIJIOCKOCTEMN B
MIPOCTPAHCTBE

Bu6nmoreka IJOK
https://m.edsoo.ru/7f415e2e

Bu6nuoreka IJOK
https://m.edsoo.ru/7f415e2¢

bubmoreka IIOK
https://m.edsoo.ru/7f415e2e

Bu6nmoreka IJOK
https://m.edsoo.ru/7f415e2e
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[TocTpoenue ceueHus, IPOXOAAIIETO
yepes JaHHYIO MIPSIMYIO Ha YepTeke U

bu6nmoreka IJOK

32 . . https://m.edsoo.ru/7f415e2e
NapaJyIeIbHOrO APYroi NpsiMoil.
Pacuér orHOmIEHU I
[TapamienbHas npoekuus, bu6nmoteka LIOK
NPUMEHCHHE IS TIOCTPOCHUS https://m.edsoo.ru/7f415e2e
33 CceUYeHHUH KyOa M mapasuiesenure/a.
CBoiicTBa napajiesenuneaa u
MIPU3MBI
34 [TapannenbHble MIOCKOCTH. IIpu3HaKu ]P?tytlggl;ll(;;eeijz c])_]c;)OrIlJ{/7f415e2e
apaieIbHOCTH ABYX MIOCKOCTEU — :
Teopema 0 mapamIenbHOCTH U bubmmorexa [IOK
€IUHCTBEHHOCTH IJIOCKOCTH, https://m.edsoo.ru/7f415e2¢
35 MPOXOJAIICH Yepe3 TOUKY, He
MPUHAJICKALTYIO TAHHOU IJIOCKOCTH
U CIEACTBUA U3 HEE
CaolicTBa napamieabHbIX bubnnoreka [JOK
IUIOCKOCTEH: O MapaJuIeIbHOCTH https://m.edsoo.ru/7f415e2¢
36 IPSIMBIX TIEPECEUYEHNUS ITPU
MEPECEUCHHH JIBYX MapaJlIeIbHBIX
MJIOCKOCTEN TpeTher
CaolicTBa napamieabHbIX bubnnorexa [JOK
ILIOCKOCTEM: 00 OTpe3Kax https://m.edsoo.ru/7f415e2e
napajieIbHbIX MPSMBIX,
37 3aKITIOYEHHBIX MEXKITY

napaijaiCJIbHBIMU IJIIOCKOCTAMU, O
IIEPECEUECHUH NPSIMOU C JBYMS
napaajaCJIbHbBIMHA IJIOCKOCTAMU
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[ToBropenue: Teopema [ugaropa Ha

bubmuoreka LIOK

38 https://m.edsoo.ru/7f415e2e
IJIOCKOCTH
[ToBTOpEHHUE: TPUTOHOMETPHUS Brbmiorexa [IOK
39 HPAMOYTONBHOLO TeyroNbHIKa https://m.edsoo.ru/7f415e2e
40 CaoiicTBa Kyba U MPSIMOYTOJILHOTO brbmorexa LIOK
HapasUIeNenuena https://m.edsoo.ru/7f415e2e
41 BbruniciieHue JUIMH OTPE3KOB B KyOe U Brbmorexa LIOK
HPMOYTOTBHOM MAPAIUIENEHITE/E https://m.edsoo.ru/7f415e2e
[IeprieHIUKYIAPHOCTH NPAMOU U bubmuorexa [JOK
4 wiockocty. [IpusHak https://m.edsoo.ru/7f415e2e
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH
[IeprieHIUKYIAPHOCTH NPAMOU U bubmuorexa [JOK
43 wiockoctu. [IpusHak https://m.edsoo.ru/7f415e2e
NEePIEeHIUKYISIPHOCTH IPSIMON U
IJIOCKOCTH
Teopema o CylIeCTBOBAHUU U bubmuorexa [JOK
€IMHCTBCHHOCTH MPSIMOM, https://m.edsoo.ru/7f415e2e
44 IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHANKYISIPHON K
IJIOCKOCTH
45 [T1ocKOCTH ¥ IEPICHIMKYIIIPHBIC UM Bubmuorexa [IOK
MPSMbIE B MHOTOTPAHHHKAX https://m.edsoo.ru/7f415e2e
ITirockoCTH ¥ MIEPICHANKYIISIPHBIC UM Brbmiorexa LIOK
46 https://m.edsoo.ru/7f415e2e

MIpsAMbIC B MHOT'OI'paHHUKAX
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[IepnieHauKYmSAp ¥ HAKIIOHHAS.

bubmuoreka LIOK

47 [TocTpoenune nepneHaNKyIsIpa U3 https://m.edsoo.ru/7f415e2e
TOYKH Ha MPSIMYIO
IlepnenauKynsip 1 HaAKJIOHHAS. Bubmuorexa LJOK

48 [TocTpoeHwue nepreHANKYIApa U3 https://m.edsoo.ru/7f415e2e
TOYKH Ha IPSAMYIO
Teopema 0 TPEX MEPICHIUKYISIPAx brbmorexa [IOK

49 (mpsiMast 1 o6paTHas) https://m.edsoo.ru/7f415e2e
Teopema o TpEX MePHIECHAUKYISAPax Brbmorexa LIOK

50 (mpsimast  oGpaTHas) https://m.edsoo.ru/7f415e2e
YToJ MEXy CKPEIUBAOIIIUMUCS Bubmmorexa LHOK

51 NPAMBIME https://m.edsoo.ru/7f415e2e
ITonck neprneHIUKYISIPHBIX NPSAMBIX € bubnmorexa [IOK

52 HIOMOIIIBIO TIEPIEHAUKYIISAPHBIX https://m.edsoo.ru/7f415e2¢
TJIOCKOCTEH

bubmoreka IJOK

53 OpToronanbHOE MPOCKTHPOBAHHE https://m.edsoo.ru/7f415e2e
[ToctpoeHue ceueHuit kyoa, mIpU3MBIL, bubnmorexa [IOK

54 MPABWILHOM MUPAMUJIBI C IIOMOIIHIO https://m.edsoo.ru/7f415e2e
OPTOTOHAJILHOW MPOEKIUU
[TocTpoenue ceuenuii Kyda, MpU3MBI, bubnnoreka [JOK

55 NPABUILHON MUPAMHIBI C TOMOIIBIO https://m.edsoo.ru/7f415e2e
OPTOTOHAJILHOW MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE bubanorexa [JOK

56 OTHOCHUTEIIbHO II0CKOCTH. ITmockocTH https://m.edsoo.ru/7f415e2e

CI/IMMCTpI/Iﬁ B MHOT'OT'paHHHUKaX
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[Ipu3Hak nepnesauKyJIsIpHOCTH

bubmuoreka LIOK

57 IPSAMOM M IUIOCKOCTH KaK CJIEACTBHUE https://m.edsoo.ru/7f415e2e
CUMMETPHHU

58 [IpaBuiIbHBIE MHOIOIPAHHUKH. Pacuér ];ES;II;(;;Z?S (])_E)Orllj/7f4l5e2e
pacCTOAHUI OT TOYKH JO IIOCKOCTH E— .

59 [IpaBuiIbHBIE MHOTOIPAHHUKH. Pacuér EES:I;(;;ZI;Z <])_})Orltf/7f415e2e
pacCTOAHUI OT TOYKH JO IIOCKOCTH E— *
Crioco0bl OIyCTUTh bubnuorexa LIOK

60 HEePIECHIUKYIIAPbI: CHMMETPHS, CABUT https://m.edsoo.ru/7f415e2e
TOYKH 110 MapaJuIeIbHON IIPAMON

61 CIBWT 110 HEMAPaIICIbHON MPSIMOA, EES;H;(;:ZI;Z ;_[oorllf/7f415e2e
WU3MEHEHUE PACCTOSHUN S :
KonTponbnas pabota "B3aumnoe bu6nuoteka [JOK

62 pacIooKeHue MPSIMBIX U IJIOCKOCTEM https://m.edsoo.ru/7f415e2e
B IIPOCTpaHCTBE"
IToBTOpEHME: Yroi MEXAY NPAMBIMU bubnnorexa [JOK

63 Ha MJIOCKOCTH, TPUTOHOMETPHSI B https://m.edsoo.ru/7f415e2e
MIPOU3BOJIHLHOM TPEYTOJIbHHUKE,
TeopeMa KOCHHYCOB
IToBTOpEHME: YroiI MEXAY bubnnorexa [JOK

64 CKPEIINBAIOIIUMHUCS TPSIMBIMU B https://m.edsoo.ru/7f415e2e
IPOCTPaHCTBE
['eomeTpuyeckune MeToabl bubmunoreka [JOK

65 BBIYMCIICHHS yIJIa MEXKLy IPSIMBIMHU B https://m.edsoo.ru/7f415e2e
MHOTOTPaHHHKAaX

66 JByrpannsiit yroyi. CBOMCTBO bubmunorexa [JOK

JIMHENHBIX YIJIOB JBYTPAHHOIO yria
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IlepnienquKyIsIpHBIE IITIOCKOCTH.

bubmuoreka LIOK

67 CaoiicTBa B3aMMHO https://m.edsoo.ru/7f415e2e
NEePHEHANKYIISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneHIuKyJISpHOCTH bubmmorexa [IOK
TUTOCKOCTEH; TeopeMa O MPsiMOi https://m.edsoo.ru/7f415e2e
68 nepeceueHust IBYX IMIOCKOCTEH
NEePIEHANKYIISIPHBIX TPEThen
IJIOCKOCTH
[IpsiMoyTosIbHBIN NapajuieIenunes; bubmoreka [JOK
69 KyO; U3MepeHusl, CBOICTBA https://m.edsoo.ru/7f415e2e
IPSIMOYTOJIBHOTO Tapajuiesenunena
Teopema o quaroHanu bubmmoreka [IOK
70 PSMOYTOJBHOTO TapaUIe/ICHIeaa 1 https://m.edsoo.ru/7f415e2e
CJIE/ICTBUE U3 HEE
CrepeomMeTpruecKue U MPUKIIaIHbIC Bubmorexa [JOK
7 3a/1a4i, CBA3aHHbIE CO B3aUMHBIM https://m.edsoo.ru/7f415e2e
pPacnoyIOKEHUEM NPSIMBIX U
MJIOCKOCTH
IToBTOpEHME: CKpEIIMBAIOIINECS bubmuorexa [JOK
72 IpsIMBIE, TTApaUIeIbHBIE TNIOCKOCTH B https://m.edsoo.ru/7f415e2e
CTaHJApTHBIX MHOTOI'PaHHUKaX
[Tapa mapaniaenbHbIX TIOCKOCTEN HA bubmunorexa [JOK
CKPEITUBAIOIINXCS MPSIMBIX, https://m.edsoo.ru/7f415e2e
73 pacCTOSTHAE MEXTY
CKPEITUBAIOIIMMUCS TTPIMBIMH B
MPOCTHIX CUTYaALUAX
74 PaccrostHue oT TOYKH 10 IUNIOCKOCTH, bubmorexa ITOK
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paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

https://m.edsoo.ru/7f415e2e

Brpluncienue paccTosHUN MEXY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

75
HIOMOIIIBIO TIEPIICHMKYIIPHOM
IUIOCKOCTH
TpéxrpaHHblil YroJl, HEpaBEHCTBA IS Bubmuorexa LJOK

76 TpeXIpaHHbIX yrioB. Teopema https://m.edsoo.ru/7f415e2e
[Mudaropa, TeopeMbl KOCHHYCOB U
CHUHYCOB JUI TPEXTPAHHOIO yIila
DiieMeHTBI CPEPUUECKON TEOMETPHUH: brbmorexa [IOK

7 https://m.edsoo.ru/7f415e2e
re0Ie3MUCCKUC TMHUN Ha 3eMJIe
KontposbHas padota "Yriabl u Brbmiorexa [IOK

8 paccTosHus" https://m.edsoo.ru/7f415e2e
CucreMaruzanys 3HaHAN Bubmmorexa LHOK

9 " " https://m.edsoo.ru/7f415e2e

MHOTOTrpaHHHK U €r0 3JIEMEHTI

[Mupamuma. Buasl nupamu/. Bubmiorexa IIOK

80 TIpaBHIbHAS THPAMIIA https://m.edsoo.ru/7f415e2e
[Mpusma. [psimMast 1 HaKJIOHHAS Brbmiorexa [IOK

81 rpu3MbL. [IpaBHIbHAS IPH3MA https://m.edsoo.ru/7f415e2e
[Ipstmoit mapanienenumnen, Bubmorexa [JOK

82 IPSMOYTOJIBHBIN TTapauIeIICHITE], https://m.edsoo.ru/7f415e2e
KyO
Beimykiibie MHOTOrpaHHukd. Teopema Brbanorexa LIOK

83 Siinepa https://m.edsoo.ru/7f415e2e

84 Beimykiibie MHOTOrpaHHUKH. Teopema
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Oitnepa. [IpaBuiibHbIC U
MOJTYIIPaBUIIbHBIE MHOTOTPAaHHUKHU

KontponpsHas pabora

bubmuoreka LIOK

85 ™M " https://m.edsoo.ru/7f415e2e
HOTOTPaHHUKHU
[ToHsITHE BEKTOPA HA TJIOCKOCTH U B Bubmiorexa [IOK
86 https://m.edsoo.ru/7f415e2e
IIPOCTPAHCTBE
bu6nmoreka IJOK
87 Cymma BEKTOpOB https://m.eds00.ru/7f415e2e
Bu6nuoreka IJOK
88 Pasnocts BekTopos https://m.edsoo.ru/7f415e2e
bubmuoreka LIOK
89 [TpaBuio mapasienenurena https://m.edsoo.ru/7f415e2e
Bu6nmoreka IJOK
90 YMHOXk€eHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/7f415e2e
Paznoxxenue BekTopa 1o 6aszucy Tpéx bubnnorexa [IOK
91 BEKTOPOB, HE JIeKAIIHX B OJIHOI https://m.edsoo.ru/7f415e2e
IIJIOCKOCTH
bubmoreka IIOK
92 CkanspHoe Ipou3BeICHUE https://m.edsoo.ru/7f415e2e
Brluncnenue yria Mexy BEKTOpaMu Bubmiorexa LIOK
93 https://m.edso0.ru/7f415e2e
B IIPOCTPAHCTBE
bubmuoreka LIOK
94 [IpocrTeiimue 3aga4un ¢ BEKTOpAMU https://m.edsoo.ru/7f415e2e
95 [Ipocreiimue 3a1auu ¢ BEKTOpamMu bubmmorexa [IOK
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https://m.edsoo.ru/7f415e2e

bubmuoreka LIOK
96 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1 https://m.edsoo.ru/7f415e2e
bubmuoreka IIOK
97 Ipocrteiinine 3a1a4u ¢ BEKTOpaMu 1 https://m.edsoo.ru/7f415e2e
O6006IIeHNe U CHCTEMATH3AIUS Bubmaorexa LIOK
98 . 1 https://m.edso0.ru/7f415e2e
3HaHUI
O06o00meHre U cucTeMaTH3aIus bubamorexa LIOK
99 IEI 1 1 https://m.edsoo.ru/7f415e2e
3HAHUH
100 Wrorosas koHTposibHasA paboTa
101 HroroBast KoHTpoIbHAs paboTa
102 O606I£IGHI/I€ U CHCTEMaTHU3aIHUs 1
3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHBbIE
ara uuppoBbIe
Ne n/m Tema ypoka Kontpoabnubie IIpakTunyeckue A bp
Bcero u3ydeHusi oOpa3oBaTesIbHbIEC
padoThI padoTshI
pecypcsbl
[ToBTropenue Temsl "KoopanHatel bubnuoreka [IOK
1 BEKTOpa Ha IUIOCKOCTH H B 1 https://m.edsoo.ru/7f415e2e
npocrpancrae”
IToBTopenue temsl "CkassipHoe bubmmoreka [IOK
2 NPOU3BE/IEHHE BEKTOPOB" 1 https://m.edsoo.ru/7f415e2e
3 [ToBTOpenue Temsl "Brraucienne yria 1 brbmorexa [IOK
MEKTy BEKTOPaMH B IIPOCTPAHCTBE" https://m.edsoo.ru/7f415e2e
[ToBTOpeHue TeMbl "YpaBHeHME bu6mmoteka [IOK
4 MPSIMO#A, TPOXOISIICH Yepe3 1B 1 https://m.edsoo.ru/7f415e2e
TOYKH"
5 YpaBHEHHE TIOCKOCTH, HOPMAaJIb, 1 Bubamorexa LIOK
ypaBHEHHE MITOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f415e2e
6 YpaBHeHHE MIIOCKOCTH, HOPMAJlb, 1 Brbmiorexa [IOK
ypaBHEHHE TIOCKOCTH B OTPE3Kax https://m.edsoo.ru/7f415e2e
bubmoreka IIOK
7 BekTopHoe mpousBeaeHne 1 https://m.edsoo.ru/7f415e2e
3 JIuHeWHbIC HEpaBEHCTRA, IMHEHHOE 1 bubmoreka [IOK
NPOrPaMMHPOBAHHE https://m.edsoo.ru/7f415e2e
9 Jlunelinble HEPABEHCTBA, INHEHHOE 1 bubanorexa [JOK
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IIPOrpaMMUpPOBaHHE

https://m.edsoo.ru/7f415e2e

AHaIUTUYECKHE METO/IbI pacuéTa yria

bubmuoreka LIOK

10 :
MEKTy TIPSMBIMU B MHOTOTPAHHHKAX https://m.edsoo.ru/7f415e2e
AHanuTHYECKHE METO/Ibl pacuéTa yria bu6nmoteka LIOK

11 MEKy IUIOCKOCTSAMH B https://m.edsoo.ru/7f415e2e
MHOTOIPaHHHKaX
dopmyiia pacCTOSHHS OT TOYKH JI0 Brbmiorexa [IOK

12 IUIOCKOCTH B KOODIMHATAX https://m.edsoo.ru/7f415e2e
HaxoxieHue pacCTOSHUM OT TOUKH JI0 Brbmiorexa [IOK

13 IUIOCKOCTH B KyOe https://m.edsoo.ru/7f415e2e
HaxoxieHre pacCTOSIHUM OT TOYKH JI0 But6mmoreka [IOK

14 . https://m.edsoo.ru/7f415e2e
IUTIOCKOCTH B NPaBHJIBHON IIMpPaMUJIE S :
KonrposnbHast pabota "AHanuTuueckas Brbmiorexa [IOK

15 reomeTpHs” https://m.edsoo.ru/7f415e2e

16 CeueHUs] MHOTOTPaHHUKOB: Brbmorexa LIOK
CTaHJapTHBIC MHOTOTPAHHUKH https://m.edsoo.ru/7f415e2e
CeveHuss MHOTOIPaHHUKOB: METO]I Bubmmorexa LHOK

17 CIEIOB https://m.edsoo.ru/7f415e2e
CeueHust MHOTOIPaHHUKOB: bubmmorexa [JOK

18 CTaHJapTHBIE TUIOCKOCTH, TIEPECeUCHUsI https://m.edsoo.ru/7f415e2e
MPSAMBIX U IJIOCKOCTEHN
[MapasnienbHbIe MPSMBIC U TJIOCKOCTH: Brbmiorexa LIOK

19 MapAIebHbIE CeYEHHS https://m.edsoo.ru/7f415e2e

20 [TapanienbHble MpsIMbIE U TUIOCKOCTH: Bubmmoreka [IOK
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pac4y€T OTHOLICHUI

https://m.edsoo.ru/7f415e2e

[TapannenpHbIE IPSMBIE U INIOCKOCTH:

bubmuoreka LIOK

21 YIIIbI MEXKAY CKPEIIMBAIOIIUMUCS https://m.edsoo.ru/7f415e2e
MPSIMBIMU
[TepnienaAuKysipHBIE TIPSMBIE U bubmmorexa [IOK

99 TJIOCKOCTH: CTaHAPTHBIC Maphl https://m.edsoo.ru/7f415e2¢
MEPICHIUKYIISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[IepnieHAuKyISIpHBIE IPSMBIE U bubmmorexa [IOK

23 IUIOCKOCTH: TeOpeMa O TPeX https://m.edsoo.ru/7f415e2e
MIEPIICHIUKYIIPaxX
[IepnieHAuKyISIpHBIE IPSMBIE U bubmmorexa [IOK

24 [JIOCKOCTH: BBIYUCJICHUS JIJTUH B https://m.edsoo.ru/7f415e2e
MHOTOTpaHHUKAX
[ToBTOpEHME: IOmAAN bubmnorexa [JOK

25 MHOTOYTOJIEHUKOB, (hOpMYIIBI JU1st https://m.edsoo.ru/7f415e2e
ionaaen, cooopaxeHust moaoous
[ToBTOpEHME: TIOIIAAN bubmunorexa [JOK

26 MHOTOYTOJIEHHKOB, (hOpMYIIBI Ju1st https://m.edsoo.ru/7f415e2e
TJI01A e, COOOpaKEeHUSI TIOT00MS
[ToBTOpeHue: muomanu Bu6nuoreka IJOK

27 MHOTOYTOJIbHUKOB, ()OPMYJIBI JUIsI https://m.edsoo.ru/7f415e2e
TJI0MA N, COOOPaKEHUSI TIOT00MS
[Inomanu ce4eHnii MHOTOIPaHHUKOB: bubnuorexa [JOK

28 IUIOIIAN TIOBEPXHOCTEH, pa3pe3aHust https://m.edsoo.ru/7f415e2e
Ha YacTH, COOOpakeHUs MOI00Ms

29 [Imomaau ceyeHnii MHOTOrpaHHUKOB: bubmunoreka LIOK

Iiomaaun HOBerHOCTCI\/'I, pa3pe3aHud
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Ha YaCTH, COOOpakeHUs MOT00MS

https://m.edsoo.ru/7f415e2e

Konrponsnas pabdora "[loBropenue:

bubmuoreka LIOK

30 MHOTOTPAaHHHUKH, CEYCHUS https://m.edsoo.ru/7f415e2e
MHOTOTPaHHUKOB"
O6béM Tena. OGBEM MPAMOYTOILHOTO brbnnorexa LIOK

31 https://m.edsoo.ru/7f415e2e
napajuiesienumneaa
3amaun 00 yaBoeHHH Ky0a, 0 bubnnorexa LIOK

32 . https://m.edsoo.ru/7f415e2e
KBajipaType Ky0a; 0 TPUCEKIH yria
CrepeomeTpuuecKue 3a1auH, bu6nmoreka [JOK

33 CBsI3aHHBIE C 00BEMOM https://m.edsoo.ru/7f415e2e
MPSIMOYTOJIBHOTO Mapasuieienune1a
[Ipuknagueie 3a1a4n, CBSI3aHHBIE C bubmuoreka LIOK

34 BBIYUCIIEHUEM 00BEMA https://m.edsoo.ru/7f415e2e
MPSIMOYTOJIBHOTO TapaJuieNienune1a

bubmuoreka IIOK

35 OO6BEM NPSIMOii PHU3MBI https://m.edsoo.ru/7f415e2e
CrepeomeTpHuuecKkue 3a1auH, bu6mmoreka [JOK

36 CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB https://m.edsoo.ru/7f415e2e
MIPSAAMOM TIPU3MBI
[MpuKIagHbIe 3a0a4M, CBSI3aHHBIE C bubmiorexa IIOK

37 OGBEMOM MPAMOTE TIPH3MBI https://m.edsoo.ru/7f415e2e
Brruncienne 00EMOB TEJI ¢ HOMOIIBIO Bubmmoreka ITOK

38 omnpeaenéHHoro uuTerpana. Oobém https://m.edsoo.ru/7f415e2e
HAKJIOHHOU MPU3MBI

39 Brruncinenue 00bEMOB TE ¢ TOMOILBIO Bubmmoreka ITOK

onpenenéHHoro uaTerpaita. OobéM
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ImrupaMuabl

https://m.edsoo.ru/7f415e2e

®opmyna 00bEMa MUPaAMHUIBL.

bubmuoreka LIOK

40 OrtHolIeHHE 00BEMOB TUPAMHE/T C https://m.edsoo.ru/7f415e2e
O0IIKM YTiIoM
dopmyna 00bEMa MUPAMUJIBI. bubmmorexa [IOK

41 OTHoIIeHHEe 00BEMOB MTUPAMUJL C https://m.edsoo.ru/7f415e2e
O0IIKM YTiIoM
CrepeomeTpuueckue 3a1auu, bubnmorexa [IOK

42 CBsI3aHHbBIE ¢ 00BEMAMHU HAKJIIOHHOMN https://m.edsoo.ru/7f415e2e
MPU3MBbI

43 CrepeoMmeTpuiecKue 3a1a4u, EH6H.H0TGK3 LHOK
CBsI3aHHBIC C 00BEMAMU TUPAMUIBI https://m.edsoo.ru/7f415e2e
IIpuknaaneie 3a7a4u 1O TEME Bu6nmoreka IJOK

44 "O0bEMBI TeN", CBA3aHHBIE C 00BEMOM https://m.edsoo.ru/7f415e2e
HaKJIOHHOM MPU3MBbI
[Ipuknagaele 3a1a4u 10 TEME Bu6nuoreka IJOK

45 "O0BEMEBI TeN", CBI3aHHBIE C 00BEMOM https://m.edsoo.ru/7f415e2e
MUPaMU/IBI

46 [Tpumenenne 06EMOB. Brruncnenue E;gg‘;?ﬁj;as ;f)OrILf/?MlSeZe
paccTosaHus 10 INIOCKOCTHU — .

47 Korrmporbtia pabora "O0LEM ﬁﬁgﬁe@iﬁ?ﬁnmmwe
MHOT'OrpaHHHUKa" L :
[MunuHapryeckas TOBEPXHOCTS, bubauoreka [JOK

48 00pasyromye MHIHHIPHIECKON https://m.edso0o.ru/7f415e2e
MMOBEPXHOCTH

49 HMununanp. [Ipsamoii kpyrosoii bubmmorexa [IOK
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HUIIMHAP. HJIOH_IaI[b MMOBCPXHOCTU
OUJINHApPA

https://m.edsoo.ru/7f415e2e

Konnueckas noBEpXHOCTB,

bubmuoreka IIOK

50 o0pasyrorire KOHHYECKOU https://m.edsoo.ru/7f415e2e
nosepxHoctu. Konyc
CeueHne KOHYyCa IIOCKOCTBIO, brbmorexa [IOK

o1 . https://m.edsoo.ru/7f415e2e
napajieabHOM IJIOCKOCTH OCHOBAHMS
YceuéHublit konyc. M3o0paxenue Brbmorexa LIOK

52 . https://m.edsoo.ru/7f415e2e
KOHYCOB M YCEUEHHBIX KOHYCOB
[Tomans 6OKOBOM IOBEPXHOCTH U Brbmiorexa [IOK

53 TIOJIHO TIOBEPXHOCTH KOHYCA https://m.edsoo.ru/7f415e2e
[Toraas GOKOBOI MOBEPXHOCTH H brbmorexa [IOK

o4 TOJHOM MOBEPXHOCTH KOHYCA https://m.edsoo.ru/7f415e2e
CrepeomeTpuueckue 3aa4 Ha Bubmmoreka [JOK

55 JI0Ka3aTeIbCTBO U BEIUUCIICHHUE, https://m.edsoo.ru/7f415e2e
MOCTPOEHUEM CEUCHUH LIUIIMHIIPA,
KOHyca
CrepeomeTpruueckue 3aauu Ha Bu6nuoreka IJOK

56 JI0Ka3aTeIbCTBO U BEIUUCIICHHUE, https://m.edsoo.ru/7f415e2e
MOCTPOEHUEM CEUCHUH LIUIIMHIIPA,
KOHyca
[TpuknaaHbie 3a1a9u, CBSI3aHHBIE C Bub6mmoreka [IOK

57 https://m.edsoo.ru/7f415e2e
TATUHIPOM
[TpuknaaHbie 3a1a9u, CBSI3aHHBIE C bubmmorexa [IOK

58 https://m.edsoo.ru/7f415e2¢e

MUJIMHAPOM
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bubmuoreka LIOK

59 Cdepa 1 map https://m.edsoo.ru/7f415e2e
[Tepeceuenue cdepsl 1 mapa ¢ bubmmorexa [IOK

60 miockocThio. Kacanwue miapa u cdepsi https://m.edsoo.ru/7f415e2e
IUTOCKOCTRIO. Br 1 n3o0paskenune
mapa
[Tepeceuenue cdepsl 1 mapa ¢ bubmmorexa [IOK

61 wiockocThio. Kacanue mmapa u chepsr https://m.edsoo.ru/7f415e2e
IUTOCKOCTBIO. Bu 1 n3o0paskenue
mapa

62 VYpasuenue chepsl. [Inommans cheps u brbmorexa [IOK
o8 qacTeii https://m.edsoo.ru/7f415e2e

Bu6nmoreka IJOK

63 Cummerpust cheps! 1 mapa https://m.edsoo.ru/7f415e2e
CrepeomeTpuueckue 3aa4 Ha Bubmmoreka [JOK

64 JI0Ka3aTeIbCTBO U BEIUUCIICHHUE, https://m.edsoo.ru/7f415e2e
CBSI3aHHBIE CO c(epoil U mapom,
HOCTPOEHUEM MX CEYEHUH MIOCKOCTBIO
CrepeomeTpuueckue 3aa4 Ha Bubmmorexa [JOK

65 JI0Ka3aTeIbCTBO U BEIUUCIICHHUE, https://m.edsoo.ru/7f415e2e
CBSI3aHHBIE CO c(epoil U mapom,
HOCTPOEHUEM MX CEYEHUH MIOCKOCTBIO

66 [puKIagHbIe 3a1a4M, CBSI3aHHBIE CO Bub6mmoreka [IOK
cdepoit 1 mapom https://m.edsoo.ru/7f415e2e
[ToBTOpEHME: OKPYKHOCTH HA bubmmorexa [TOK

67 [IJIOCKOCTH, BEIYMCIIEHUS B https://m.edsoo.ru/7f415e2e

OKPY>KHOCTH, CTaH/IapTHBIE TOT00MS
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Pazauunsie KOM6I/IHaHI/II/I TCII

bubmuoreka LIOK

68 BPAILICHILS 1 MHOTOPAHHIKOB https:/m.edsoo.ru/7f415e2e
3anaun o Teme "Tena v MOBEPXHOCTH Bubmorexa IIOK

69 BpaH.IeHI/HI" https://m.edsoo.ru/7f415e2e
3anauu o Teme "Tena U IOBEPXHOCTH bubnmoreka [IOK

70 BpameHHs” https://m.edsoo.ru/7f415e2e

71 Kontponbnas padota "Tena u bub6miorexa IIOK
HOBEPXHOCTH BpAIIEHHS" https://m.edsoo.ru/7f415e2e

79 O6béM numuHapa. Teopema 06 00bEMe Bubmiorexa IIOK
NPSMOTO LIMH A https://m.edsoo.ru/7f415e2e
Brrunciienne 00bEMOB T C TIOMOIIBIO bubmoreka [JOK

73 onpenenéunoro uarerpaia. O0neM https://m.edsoo.ru/7f415e2e
KOHYca

24 Tnomam 6oKOBOH 1 TIOTHOM Brbmiorexa [IOK
TOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f415e2e
CrepeomeTpuuecKkue 3a1auH, bu6mmoreka [JOK

75 CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB https://m.edsoo.ru/7f415e2e
WIAH]IPA, KOHYyCa
[Ipuknagaele 3a1a4u 10 TEME Bu6nuoreka IJOK

76 "OOBEMBI U TIOIIAN TTOBEPXHOCTEH https://m.edsoo.ru/7f415e2e
Ten"
OO0BEM mapa 1 IapoBOTO CEKTOPA. bubauoreka [JOK
Teopema 06 06béme miapa. [lnomans https://m.edsoo.ru/7f415e2¢

77 cdepsl. CTepeoMeTprudecKue 3a1auu,

CBSI3aHHBIC C BBIUUCIICHUEM 00BEMOB
1Iapa, mapoBOro CerMeHTa u
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IapoBOro CCKTopa

[TpukiagHbIe 3a0aUH 110 TEME
"O0BEMEI TeN", CBI3aHHEBIE C 00BEMOM
mapa ¥ 1miomajsio cepsl.

bu6nmoreka IJOK
https://m.edsoo.ru/7f415e2e

78
CooTHOUIEHNSsI MEXIY TUIOIIAAIMU
MOBEPXHOCTEH U 00hEMAMHU TTOTOOHBIX
Ten
[TonoOHbIe TENa B IPOCTPAHCTBE. bu6nmoteka LIOK
N3menenne o0béma pu mogo0um. https://m.edsoo.ru/7f415e2e
79 CrepeoMeTpHuyecKre 3a1a4u,
CBSI3aHHBIE C BEIYMCIIEHUEM 00BEMOB
TeJl U IUIOIIAJIeH MOBEPXHOCTEN
80 KonTposbsuas padora "Ilnomamu EH6“.H°TeKa LOK
MTOBEPXHOCTH 1 OGBEMBI KpYTIbiX Tei" https://m.edsoo.ru/7f415e2e
JIBrKEHUs IPOCTPAHCTBA. bubmuoreka [JOK
OTtoOpakenusi. J{BrkeHus u https://m.edsoo.ru/7f415e2e
81 paBeHCcTBO (puryp. Obuue cBoiicTBa
JBUKEHUN
Bunbl nBukeHUi: mapajuieabHbII bubmuorexa [JOK
82 HEPEHOC, LIEHTPAIbHAS CHMMETPHS, https://m.edsoo.ru/7f415e2e
3epKaJlbHasi CHUMMETpUs, TOBOPOT
BOKPYT IIPSIMOM
[peobpazoBanus mogpobus. [Ipsmas u Brbmorexa LIOK
83 cepa Diiepa https://m.edsoo.ru/7f415e2e
84 ['eoMeTpruecKre 3a1a4n Ha ]k?tl/tlggl;ll?r:eeli (])_})Orllf/7f415e2e
MPUMEHEHHE JBHKEHUS S :
85 KonrtponsHas padota "BekTops! B bubmmoreka [IOK
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npocrpaHcrae”

https://m.edsoo.ru/7f415e2e
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Ob6o6maromee nosropenue 11
MOHATUI U METOAOB Kypca reOMeTpuu
10-11 kmaccoB, cucreMaTH3aIus
3HaHui: "[lapannenbHOCTh NPSIMBIX U
IJTIOCKOCTEH B MpocTpaHcTBe"

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e
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Oo6o6maromee nosropenue 11
MOHATUH U METOAOB Kypca reOMeTpuu
10-11 xmaccoB, cucreMaTn3alus
3HaHui: "BekTopsl B mpocTpaHcTBe"

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e
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Oo6o6mraromee nmosropenue 11
MOHATUH U METOAOB Kypca reOMeTpuu
10-11 xmaccoB, cucreMaTH3aIus
3HaHui: "BekTopsl B mpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHIA U METOJIOB Kypca reOMETPUHU
10-11 xmaccoB, cucTreMaTH3alus
3HaHui: "OObeM MHOTOrpaHHHUKA"

O6o06maromiee nosropenue 11
MIOHSITHI ¥ METOJIOB Kypca r€OMETpUHU
10-11 xmaccoB, cucTreMaTH3aIus
3HaHui: "OObeM MHOTOrpaHHHUKA"

O6o06maromiee nopropenue 11
MOHATUHN U METOJIOB Kypca reOMeTpuu
10-11 knaccoB, cucTeMaTH3aINs
3HaHui: "[lomany moBepxXHOCTH U
00BEMBI KPYTIIBIX TET"

Ob6o6maromee nosropenue 11

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

Bu6nuoreka IJOK
https://m.edsoo.ru/7f415e2e

bubmoreka IJOK
https://m.edsoo.ru/7f415e2e

bubmoreka IIOK
https://m.edsoo.ru/7f415e2e

Bu6nuoreka IJOK
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MOHSATUN U METOJIOB Kypca T€OMETpUu
10-11 knaccoB, cucTeMaTH3alus
3HaHuii: "[lnomanyu noBepXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/7f415e2e

bubmuoreka LIOK
93 WTorosas KOHTpOJIbHAs paboTa https://m.edsoo.ru/7f415e2e
bu6nmoreka IJOK
94 Wrorosas KoHTponbHas paboTa https://m.edsoo.ru/7f415e2e
95 [TosTOpeHue, 0000IIEHHE U brbmiorexa [IOK
CHCTEMATH3AIMA 3HAHM https://m.edsoo.ru/7f415e2e
Hcropus pa3BUTHS CTEPEOMETPUM KaK bubmuoreka [JOK
96 HAYKH U €€ POJIb B Pa3BUTUU https://m.edsoo.ru/7f415e2e
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUM KaK bubmmorexa [JOK
97 HAYKU U €€ POJIb B Pa3BUTUU https://m.edsoo.ru/7f415e2e
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3sBUTHS CTEPEOMETPUM KaK bubmuorexa [JOK
98 HAYKU U €€ POJIb B Pa3BUTUU https://m.edsoo.ru/7f415e2e
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pasBUTHS CTEPEOMETPUM KaK bubauoreka [JOK
99 HAYKH U €€ POJIb B Pa3BUTHH https://m.edsoo.ru/7f415e2e
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
100 Hcropus pa3BUTHS CTEPEOMETPUM KaK bubmmoreka [IOK
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HAYKH U €€ POJIb B pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

https://m.edsoo.ru/7f415e2e
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

102

Hcropus pa3sBUTHS CTEPEOMETPUM KaK
HAyKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

bubmuoreka LIOK
https://m.edsoo.ru/7f415e2e

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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